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2 , , \S 3
(remedy ).
, 1 ($\Re-$ )
, .




$z=(z_{1}, z_{2}, \ldots, z_{n})$ $f1(z),$ $f_{2}(z),$
$\ldots,$
$f_{n}(z)\in \mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}]$
$F=\{fi(z), f_{2}(z), \ldots, f_{n}(z)\}$ . $n$
$f1,$ $f_{2},$ $\ldots f_{n}$ $I$ , $V(I)=\{z\in X|f_{1}(z)=f_{2}(z)=\cdots=f_{n}(z)=0\}$
$Z$ . , $X=\mathbb{C}^{n}$ .
$X$ $O_{X}$ , $Z=V(I)$





$f_{n}\rangle$ $\subset \mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}]$ $.I=I_{1}\cap I_{2}\cap\cdots\cap I_{l}$ .
$I_{1}$.




. $\sigma$: , $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\sigma:)=Z.\cdot$ $\sigma:\in H_{[Z.]}^{n}.(O_{X})$ .
$\Sigma$
$\Sigma=\{h(z)\sigma_{F}|h\in \mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}]\}$ $\Sigma_{:}=\Sigma\cap H_{[Z.]}^{n}.(O_{X})$ . ,
$\Sigma=\Sigma_{1}\oplus\Sigma_{2}\oplus\cdots\oplus\Sigma_{\mathrm{t}}$
.
, , . $\sigma_{F}$ $i$
$\sigma:\in H_{[Z.]}^{n}.(O_{X})$ ,
$Ann_{D}(\sigma:)=\{P\in D_{X}|P\sigma=0\}$
. $D_{X}$ , $X=\mathbb{C}^{n}$
Weyl .
, AnnD(\sigma .
$P=p_{1}(z) \frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}}$ $z$ ), $p_{k}(z.)\in \mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}]$
, $P$ $v_{P}$ .
$v_{P}=p_{1}(z) \frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}}.\cdot$
, $P$ , $P\sigma:=0$ ,
$P(h\sigma:)=(Ph-hP)\sigma:+h(P\sigma:)=(v_{P}h)\sigma:$ , $\forall h\in \mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}]$
. .
([17]) $P\in D\mathrm{x}$ $\sigma$: annihilate .
.
(i) $P(\Sigma:)\subseteq\Sigma:$ ,
(ii) $v_{P}(h)\in I.\cdot$ , $\forall h\in I_{1}.$ .
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(i), (ii) . , (ii) $v\ovalbox{\tt\small REJECT}$
$\partial$
$p_{1}(z)_{\ovalbox{\tt\small REJECT}}+\cdots+p,\Leftarrow)$ . $v\sigma_{i}\ovalbox{\tt\small REJECT} \mathrm{c}\Leftarrow$ ) $\sigma_{i}$ $c(z)$$\partial z$, $\partial z$,
$P=p_{1}(z) \frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}}-c(z)$
, $\sigma$: annihilate $P$ , $v_{P}=v$
.
, $P,$ $Q$ $\llcorner$ ,
$P=p_{1}(z) \frac{\partial}{\partial z_{1}}+\cdots$ +p (z) $\frac{\partial}{\partial z_{n}}+I\sim(z)$ , $p_{k}(z)\in \mathbb{Q}[z_{1},z_{2}, \ldots, z_{n}]$,
$Q=q_{1}(z) \frac{\partial}{\partial z_{1}}+\cdots+q_{n}(z)\frac{\partial}{\partial z_{n}}+q_{0}(z)$ , $q_{k}(z)\in \mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}]$
. , $p_{k}(z)=q_{k}(z)\mathrm{m}\mathrm{o}\mathrm{d} I_{1}.(k=1,2., , , , n)$ .
$P-Q$ $=$ $\frac{\partial}{\partial z_{1}}(p_{1}(z)-q_{1}(z))+\cdots+\frac{\partial}{\partial z_{n}}(p_{n}(z)-q_{n}(z))$
+ z)-q00)-(–\partial \partial pz11 $+ \cdots+\frac{\partial p_{n}}{\partial z_{n}}-\frac{\partial q_{1}}{\partial z_{1}}-\cdots-\frac{\partial q_{n}}{\partial z_{n}}$ )
$=l \chi_{1}(z)-q\mathrm{o}(z)-(\frac{\partial p_{1}}{\partial z_{1}}+\cdots+\frac{\partial p_{n}}{\partial z_{n}}-\frac{\partial q_{1}}{\partial z_{1}}-. \cdots-\frac{\partial q_{n}}{\partial z_{n}})$ $\mathrm{m}\mathrm{o}\mathrm{d} D_{X}I.\cdot$
. , $\mathrm{a}\mathrm{n}\mathrm{n}\mathrm{i}\mathrm{h}\mathrm{i}\mathrm{l}\mathrm{a}\mathrm{t}\mathrm{o}\mathrm{r}I\backslash \dot{.}$ $D_{X}I_{\dot{\iota}}$ ann ilator $P$
, $P$ $p_{k}(z)$ , $I.\cdot$ $\mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}]/I.\cdot$
, $P$ .
2 $L-$
$\mathcal{L}_{i}=\{P|P=p_{1}(z)\frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}}+\mu_{1}(z), P\sigma:=0,p_{k}(z)\in \mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}]/I\dot{.}, k=0,1, \ldots, n\}$
. , $\mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}]$
$\succ$ .
$\mathcal{L}-$
$I_{i}$ Gr(I:) $Mb_{I}.\cdot$ . $\mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}]/I.\cdot$
$E_{I}.\cdot=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{e(z)|e(z)\in Mb_{I_{i}}\}$ .. $V_{i}= \{v=a_{1}(z)\frac{\theta}{\theta z_{1}}+\cdots a_{n}(z)\frac{\theta}{\theta z_{n}}|vg\in I\dot{.},\forall g\in \mathrm{G}\mathrm{r}(\wedge)\}$ .
$I^{(2)}=\langle f_{1}^{2}, f_{2}^{2}, \ldots, f_{n}^{2}\rangle$ $I^{(2)}=I_{1}^{(2)}\cap I_{2}^{(2)}\cap\cdots\cap I_{l}^{(2)}$ $I^{(2)}.\cdot$
$\mathrm{G}\mathrm{r}(I^{(2)}\dot{.})$ . ( $I^{(2)}.\cdot$ $\sqrt{I^{(2\rangle}}.\cdot=\sqrt{I_{1}}$. ). $v\in V_{i}$ ,
$\sum_{k}f_{1}(z)f_{2}(z)\cdots f_{k-1}(z)v(f_{k})(z)f_{k+1}(z)\cdots f_{n}(z)+a_{0}(z)f_{1}(z)f_{2}(z)\cdots f_{n}(z)\in I^{(2)}.\cdot$
$a_{0}(z)\in E_{I}.\cdot$ , $P=v+a_{0}(z)\in \mathcal{L}\dot{.}$ .
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$y\succ x$ .
$f1(x, y)=(x^{2}+y^{2})^{3}+3x^{2}y-y^{3},$ $f_{2}(x, y)=x^{4}+(2y^{2}-2)x^{2}+y^{4}-2y^{2}+1$
$I$ $-256x^{12}+768x^{10}-864x^{8}+432x^{6}-81x^{4},$ $-448x^{10}+1040x^{8}-$
$836x^{6}+231x^{4}+12x^{2}+6y-6$ . $I$ $I=I_{1}\cap I_{2}$ .
$I_{1}=(256x^{8}-768x^{6}+864x^{4}-432x^{2}+81,$ $-3776x^{6}+8016x^{4}-5748x^{2}+96y+1443\rangle,$ $\sqrt{I_{1}}=\langle 2y+1,4x^{2}-3\rangle$ ,
$I_{2}=\langle x^{4},2x^{2}+y-1\rangle,$ $\sqrt{2}=\langle y-1,x\rangle$ . $\mathbb{Q}[x, y]/I_{1}$ $x^{7},x^{6},$ $x^{5},$ $x^{4},$ $x^{3},$ $x^{2},$ $x,$ $1$ ,
$\mathbb{Q}[x,y]/I_{2}$ $x^{3},x^{2},x,$ $1$ .
$\mathcal{L}-$
$\sigma_{1}$ 1 annihflator , $\mathcal{L}_{1}$ 6
.. $(-256x^{6}+108) \frac{\theta}{\theta x}+(-113984x^{7}+246672x^{5}-178524x^{3}+43227x)\frac{\theta}{\theta y}$
$- \frac{1019392}{3}x^{7}+712960x^{5}-506400x^{3}+118656x$. $(-1024x^{7}+432x)_{T_{l}^{\theta}}+(-381120x^{6}+824688x^{4}-596484x^{2}+144261) \frac{\theta}{\theta y}$. $(-128x^{6}+72x^{2}) \frac{\theta}{\theta x}+(-40\mathfrak{W}0x^{7}+86544x^{5}-62604x^{3}+15147x)\frac{\theta}{\theta y}$
$-123136x^{7}+258240x^{5}-183792x^{3}+43380x$. $(-512x^{7}+288x^{3}) \frac{\theta}{\theta x}+(-133824x^{6}+289584x^{4}-209412x^{2}+50625)\frac{\theta}{\theta y}$
$-444672x^{6}+927168x^{4}-657648x^{2}+155844$. $(-256x^{6}+192x^{4}) \frac{\theta}{\theta ae}+(-42176x^{7}+91248x^{5}-65988x^{3}+15957x)\frac{\theta}{\theta y}$
$-1341ux^{7}+280704x^{5}-199680x^{3}+47304x$. $(-1024x^{7}+768x^{5})_{Tx}^{\theta}+(-141120x^{6}+305424x^{4}-220860x^{2}+53379) \frac{\theta}{\theta y}$
$-486912x^{6}+1012224x^{4}-716256x^{2}+169776$
$\sigma_{2}$ annihilator , $\mathcal{L}_{2}$ 3 .. $x_{T^{\partial}\overline{x}}-4x_{Ty}^{2\theta}- \frac{26}{3}x^{2}+4$. $x_{Tae}^{2\theta}-4x^{3} \frac{\theta}{\partial y}-\frac{26}{3}x^{3}+4x$. $x_{Tae}^{3\theta}+4x^{2}$
3 (Grothendieck local residue)
(Grothendieck local residue)
${\rm Res}_{\beta}( \frac{g(z)dz}{f_{1}(z)f_{2}(z)\cdots f_{n}(z)})=\mathrm{R}\epsilon \mathrm{s}_{\beta}(g(z)\sigma_{F}(z)dz)$
, .
$\beta$ , $I=\langle f1, f_{2}, \ldots, f_{n}\rangle\subset \mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}]$ $I=I_{1}\cap I_{2}\cap\cdots\cap I\dot{.}\cap\cdots\cap I_{\ell}$
$I_{1}$. $Z_{1}$. $=V(I_{1}.)$ , $\beta\in Z_{1}$. .
$\mathbb{Q}[z_{1}, z_{2}, \ldots,z_{n}]$ $\succ$ , $\mathbb{Q}[z_{1},z_{2}, \ldots, z_{n}]/I_{1}$.
$\mathrm{M}\mathrm{b}_{I}.\cdot$ . $E_{I}$: $E_{I}.\cdot=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{e(z) \in \mathrm{M}\mathrm{b}_{I}:\}$ , $\mathbb{Q}[z_{1}, \ldots, z_{n}]/I.\cdot$ . $\sigma F$
$\sigma F=\sigma_{1}+\cdots+\sigma:+\cdots+\sigma_{\ell}$ . , $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\sigma_{\mathrm{j}})\cap Z_{1}$. $=\emptyset,$ $j\neq i$ ,
$\beta\in Z_{1}$. , .
${\rm Res}\rho(g(z)\sigma F(z)dz)={\rm Res}\beta(g(z)\sigma:(z)dz)$.
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, $g_{i}(z)=g(z)\mathrm{m}\mathrm{o}\mathrm{d} I\dot{.}\in E_{I}$: , [
${\rm Res}_{\beta}(g(z)\sigma:(z)dz)={\rm Res}\beta(g:(z)\sigma:(z)dz)$
.
3.1 simple ([12], [13])
$I_{i}=\sqrt{I_{i}}$ , $\sigma$: , .
$f_{1},$ $f_{2},$
$\ldots,$
$f_{n}$ Jacobian $j_{F}(z)= \det(\frac{\partial(f_{1},\ldots,f_{n})}{\partial(z_{1},\ldots,z_{n})})$ , $g\dot{.}(z)=b:(z)j_{F}(z)\mathrm{m}\mathrm{o}\mathrm{d} I_{i}$
$b_{i}(z)\in E_{I}.\cdot$ . $\beta\in Z\dot{.}$ simple $Z_{i}$ $\sum_{\beta\in Z_{i}}\delta\beta$ $\delta_{z_{:}}$
, $j_{F}(z)\sigma_{i}(z)=\delta z_{:}$ . , $\delta_{\beta}\in H_{[\beta]}^{n}(O_{X})$ , $\beta$ .
${\rm Res}_{\beta}(g(z)\sigma_{F}(z)dz)$ $=$ ${\rm Res}_{\beta}(g:(z)\sigma:dz)$
$=$ ${\rm Res}_{\beta}(b:(z)\delta_{z_{:}}dz)$




, $b_{i}(z)$ , $j_{F,:}(z)$ ,
$g.\cdot(z)=b:(z)j_{F},\dot{.}(z)\mathrm{m}\mathrm{o}\mathrm{d}$I.$\cdot$
. , $\sqrt{I_{i}}$ $t-b:(z)$
$\tilde{I}.\cdot=\langle t-b:(z), \sqrt{I_{i}}\rangle\subset \mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}, t]$
, $z$ , $\tilde{I}_{\dot{\iota}}\cap \mathbb{Q}[t]$ . $\tilde{I}\dot{.}\cap \mathbb{Q}[t]=\langle r\cdot(|t)\rangle$ , $Z_{\dot{*}}$ Q $\beta$
$t$ | , $r_{i}(t)=0$ .
simple
$\mathbb{Q}[x, y]$ , $(y\succ x)$ .
$f1(x, y)=(x^{2}+y^{2})^{3}+3x^{2}y-y^{3},$ $f_{2}(x, y)=4x^{4}+(13y^{2}-36)x^{2}+9y^{4}-61y^{2}+80\in \mathbb{Q}[x, y]$
$I=\langle f1, f_{2}\rangle$ . $I$ $I=I_{1}\cap I_{2}$ .
,
$I_{1}$ $=$ $\langle x^{2}+y^{2}-5, -4yx^{2}+5y-125, -4x^{4}+25x^{2}+125y-25\rangle$,
I2 $=$ $\langle 4x^{2}+9y^{2}-16, -125x^{6}-1200x^{4}+(-2511y-3840)x^{2}+1296y-4096\rangle$
. $g(x, y)=1+3x^{2}-54yx^{5}-34y^{7}$ , $\beta\in V(I_{1}),$ $V$ (I2) ${\rm Res}_{\beta}(g(x, y)\sigma Fdx\wedge dy)$
.
$\mathbb{Q}[x, y]/I_{1}$ $\mathrm{M}\mathrm{b}_{I_{1}}=\{1,x, y, x^{2},yx, x^{3}\}$ , $\mathbb{Q}[x, y]/I_{2}$
$\mathrm{M}\mathrm{b}_{I_{2}}=\{1, x,y,x^{2}, yx, x^{3}, yx^{2}, x^{4}, yx^{3},x^{5}, yx^{4}, yx^{5}\}$ . $f_{1},$ $f_{2}\text{ }$ Jacobian $j_{F}(x, y)$
$60yx^{7}+(180y^{3}-300y-48)x^{5}+(180y^{5}-600y^{3}+126y^{2}+216)x^{3}+(60y^{7}-300y^{5}+294y^{4}-948y^{2})x$
71
$j_{F,1}(x,y)$ $=$ $-396x^{3}+(3750y+1860)x\in E_{1}\cong \mathbb{Q}[x, y]/I_{1}$ ,
$j_{F,2}(x,y)$ $=$ $(- \frac{2500}{27}y+\frac{1240}{27})x^{5}+(-\frac{16000}{27}y-\frac{488}{27})x^{3}+(-\frac{25600}{27}y-\frac{15296}{27})x\in E_{2}\cong \mathbb{Q}[x, y]/I_{2}$
. $g(x, y)$ $\mathbb{Q}[x, y]/I_{1},$ $\mathbb{Q}[x, y]/I_{2}$
$g_{1}(x,y)$ $=$ $\frac{3375}{2}x^{3}+\frac{31887}{4}x^{2}+(-\frac{675}{8}y+\frac{16875}{8})x-y-\overline{32}\overline{32}$ ,
1119875 1753093
$g_{2}(x, y)$ $=$ $-54yx^{5}+(- \frac{8704}{135}y+\frac{269824}{10125})x^{4}+(\frac{34816}{675}y-\frac{237637}{2025})x^{2}-\frac{974848}{3375}y+\frac{567181}{10125}$
.







. $b_{1}(x,y),$ $b_{2}(x, y)$ , . $V(I_{1})$
























$\sigma:\in H_{[Z\dot{.}]}^{n}(O_{X})$ , $\beta\in Z\dot{.}$ 1
. $\beta$ ${\rm Res}_{\beta}(g(z)\sigma:(z)dz)$ .
. ,
[12], [14], [16] , . ,
.
, $E_{I}.\cdot=\{e(z)|e(z)\in Mb_{I}:\}$ , $E_{I}$: 2 , $E:,J,$ $E:,K$
.
$E_{:,J}$ $=$ { $b(z)j_{F,:}(z)\mathrm{m}\mathrm{o}\mathrm{d}$ I.$\cdot$ $|b(z)\in E.\cdot$ }$\sqrt$ ’
$E_{:,K}$ $=$ $\{h(z)\in E\dot{.}|{\rm Res}_{\beta}(h(z)\sigma_{F}(z)dz)=0,\forall\beta\in Z\dot{.}\}$ ,
, $E_{\sqrt{I}}.\cdot=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{b(z)| b(z)\in Mb\}\sqrt{I_{i}}$ , $\mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}]/\sqrt{I}\dot{.}$





$P$ , $P^{*}$ . , $P\in\epsilon_{:}$ , $P$
$P:\Sigma_{i}arrow\Sigma_{i}$ , $P^{*}$ : $E_{I}.\cdotarrow E_{I_{*}}$. .
$E_{:,L}=\{P^{*}1|P\in\epsilon_{:}\}$ ,
. $P^{*}$ $1\in E_{I}$: .
$E_{i,L}\subseteq E_{:,K}$ . ,
$\Psi_{:}=\{\psi\in\Sigma:|P\psi=0\}$ ,




$\dim\Psi_{i}\geq\# Z$: , .
$\mathrm{m}$ $\Psi_{i}=\# Z$: $E_{:,K}=E_{:,L}$ .
$Z_{i}$ $E\sqrt{I}\dot{.}$ , .
(i), (ii) .
(i) $\dim H_{i}=\dim E_{\sqrt}.\cdot$,
(ii) $E_{i,K}=E_{i,L}$
(i) . $\beta\in Z_{i}$ ${\rm Res}_{\beta}(g(z)\sigma_{F}(z)dz)$
.
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, $g_{\dot{\iota}}(z)=g(z)\mathrm{m}\mathrm{o}\mathrm{d} I_{1}$ . $\in E_{I}$:
9:(z)=g:,J $(z)+g:,L(z)$ , $\mathit{9}:,J\in E:,J,g_{1,}.L\in E:,L$
.
${\rm Res}_{\beta}(g(z)\sigma F(z)dz)={\rm Res}\rho(\mathit{9}:,J(z)\sigma:(z)dz)$
, $\mathit{9}:,J\in E_{1}.,J$ ,
$g:,J(z)=b\dot{.}(z)j_{F,:}(z)\mathrm{m}\mathrm{o}\mathrm{d} I_{1}$.






$3y^{2}-1$ $J\mathrm{s}I$ \sim $I_{1}=\langle y^{2},$ $x^{3}-3x^{2}+3x-1$ ), $I2=\langle y^{2},x^{3}+3x^{2}+3x+1\rangle$ ,
$I_{3}=(y+1,x^{2}\rangle$ , $I4=\langle y-1,x^{2}\rangle,$ $I_{5}=((2y^{2}+3)x^{2}-y^{4}-2y^{2},2x^{4}-x^{2}+y^{4}+2,x^{2}-2y^{6}-3y^{4}-2y^{2}-4\rangle$
.





$\bullet(-x^{2}+1)\frac{\theta}{\theta x}-\frac{10}{3}x^{2}-\frac{10}{3}x+\frac{2}{3}$. $(-yx^{2}+y) \frac{\theta}{\theta x}-\frac{10}{3}yx^{2}-\frac{10}{3}yx+\frac{2}{3}y$
$\bullet(-x^{2}+x)_{T\overline{x}}^{\theta}-\frac{41}{12}x^{2}+\frac{1}{3}x+\frac{1}{12}$
$\bullet(-yx^{2}+yx)\frac{\theta}{\theta ae}-\frac{41}{12}yx^{2}+\frac{1}{3}yx+\frac{1}{12}y$
7 1 , $E_{1,L}$ {1, $x,x^{2},y(5x^{2}+2x-$
$1),y(37x-16)\}$ . $(1, 0)$ 6 , $E_{1,L}=E_{1,K}$ , $E_{1}=E_{1,J}\oplus E_{1,L}$
. , $Z_{1}$ .
[16] , . ([16] 5 ).
4 $E_{12}$
, $E_{12}$ , Grothendieck local residue .
, $E_{12}$ . , $f$ $X$ ( ) ,
$f(.z)=0$ . $f_{j}= \frac{\partial f}{\partial z_{\mathrm{j}}}(j=1,2, \cdots,n)$ , $I=\langle f_{1}, f_{2}, \cdots, f_{n}\rangle$ ,
$Z=V(I),$ $\sigma_{F}=[\frac{1}{f_{1}f_{2}\cdots f_{n}}]\in \mathcal{H}_{[Z]}^{n}(O_{X})$ . $\sigma_{F}$ $\sigma_{0}$ . $X$
$Dx$ , $\sigma_{0}$ annihilator $D_{X}$ Ann $(\sigma_{0})$ .
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, $f$ $f\not\in\langle f1, f_{2}, \cdots, f_{n}\rangle_{0}$ , quasihomogeneous , $Annv(\sigma_{0})$ 1
ann ilator $D_{X}$ ([17]). 1, , \S 3
, ${\rm Res}_{0}(g(z)\sigma_{0}(z)dz)$ .
$E_{12}$ , semiquasihomogeneous , quasihomogeneous
. , $E_{12}$ .
, $X=\mathbb{C}^{2},$ $f(x,y)=x^{3}+y^{7}+xy^{5}$ . $I=\langle f_{x}, f_{y}\rangle$ ,
$I=I_{0}\cap I_{1}$ . , $I_{0}=\langle-y^{8}, -5y^{4}x-7y^{6},3x^{2}+y^{5}\rangle,$ $I_{1}=\langle 25y+147,3125x+151263\rangle$
, $I_{0}$ $Z_{0}$ $O$ . $O$ (Milnor ) 12 , $E_{0}=$
$\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{y^{3}x, y^{2}x, yx, x, y^{7}, y^{6}, y^{5}, y^{4}, y^{3}, y^{2}, y, 1\}$ . , 14 ..
$(84yx \frac{\partial}{\partial x,9y}+42y\frac{1953125}{y^{6}-15564962}\frac{781}{51058,+}+\frac{3125}{7203,-}\frac{125}{349+})-^{7}\frac{488281250+5y^{4})}{48049039854}+\frac{1952502_{\frac{\partial}{\partial y31}+(}}{3268642167}\frac{3906257y^{3}-}{22235661}y\frac{84125215625y}{151263}y^{4}\frac{625y-}{1029}y\frac{X25}{7}y^{2}+420y$
.
$5y^{2} \frac{\partial}{y^{7}\partial y}+\frac{78125}{\frac{(-78}{466948}1250y222356616881}y^{3}\frac{3125}{\frac{+1}{3176}5625y151263523}y^{2}-\frac{125}{\frac{}{21}6251029,609}y+\frac{5}{7}+\frac{x_{131250}\frac{\partial}{\partial x95}+2y^{3}}{68641485507}-+-5y^{4}+\frac{25)x}{147}y^{\mathrm{s}}+22y^{2}$
. $y^{4} \frac{\partial}{\partial y}+(-\frac{6250}{151263}y^{3}+\frac{250}{1029}y^{2}-\frac{10}{7}y)x-\frac{390625}{466948881}y^{7}+\frac{15625}{3176523}y^{6}-\frac{625}{7203}y^{5}+\frac{25}{49}y^{4}+6y^{3}$. $y^{5} \frac{\partial}{\partial y}+(\frac{250}{1029}y^{3}-\frac{10}{7}y^{2})x+\frac{15625}{3176523}y^{7}-\frac{625}{21609}y^{6}+\frac{25}{49}y^{5}+6y^{4}$. $y^{6} \frac{\partial}{\partial y}-\frac{10}{7}y^{3}x-\frac{625}{21609}y^{7}+\frac{25}{147}y^{6}+6y^{5}$. $y^{7} \frac{\partial}{\partial y}+\frac{25}{147}y^{7}+8y^{6}$. $(-252yx+35y^{4}) \frac{\partial}{\partial x}+30x\frac{\partial}{\partial y}+(-\frac{1953125}{155649627}y^{3}+\frac{78125}{1058841}y^{2}-\frac{3125}{7203}y+\frac{125}{49})x$
$+ \frac{488281250}{480490398549}y^{7}-\frac{19531250}{3268642167}y^{6}+\frac{390625}{22235661}y^{5}-\frac{15625}{151263}y^{4}+\frac{625}{1029}y^{3}-\frac{25}{7}y^{2}-504y$
. $-7y^{2}x \frac{\partial}{\partial x}+2yx\frac{\partial}{\partial y}+(\frac{15625}{3176523}y^{3}-\frac{625}{21609}y^{2}+\frac{25}{147}y+7)x$
$- \frac{3906250}{9805926501}y^{7}+\frac{156250}{66706983}y^{6}-\frac{3125}{453789}y^{5}+\frac{125}{3087}y^{4}-\frac{5}{21}y^{3}-14y^{2}-$
. $y^{2}x \frac{\partial}{\partial y}+(\frac{1250}{21609}y^{3}-\frac{50}{147}y^{2}+6y)x+\frac{78125}{66706983}y^{7}-\frac{3125}{453789}y^{6}+\frac{125}{1029}y^{5}-\frac{5}{7}y^{4}$. $y^{3}x \frac{\partial}{\partial y}+(-\frac{50}{147}y^{3}+6y^{2})x-\frac{3125}{453789}y^{7}+\frac{125}{3087}y^{6}-\frac{5}{7}y^{5}$. $(-21y^{2}x+5y^{5}) \frac{\partial}{\partial x}-15x-42y^{2}$. $y^{6} \frac{\partial}{\partial x}+(\frac{625}{7203}y^{3}-\frac{25}{49}y^{2})x+\frac{125}{1029}y^{5}-\frac{5}{7}y^{4}$. $y^{7} \frac{\partial}{\partial x}-\frac{25}{49}y^{3}x-\frac{5}{7}y^{5}\backslash$. $y^{3}x \frac{\partial}{\partial x}+(\frac{3125}{151263}y^{3}-\frac{125}{1029}y^{2}+\frac{5}{7}y)x+\frac{625}{21609}y^{5}-\frac{25}{147}y^{4}+2y^{3}$
, $H_{0}=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{1, y^{7}\}$ , $\Psi_{0}=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{\sigma_{0}, \delta_{0}\}$ . , $\delta_{0}$
([7], [17]). , $E_{0,L}$ 10 , $E_{0,L}\subset E_{0,K}$
.
$g(x, y)\in E_{0}$ E0,J\oplus ,L , $g(0,0)=0$ . , $g(0,0)=0$
\S 3 [ ${\rm Res}(0,0)(g(x, y)\sigma_{F}dx\wedge dy)$ . $g(x,y)=x^{2}-y^{3}$
\S 3 , ${\rm Res}(0,0)(g(x, y) \sigma_{F}dx\wedge dy)=\frac{24462500}{68641485507}$ .




$P=- \frac{2}{5}yx_{\overline{\theta}x}^{\theta^{2}}\nabla+(\frac{43}{21}x\frac{\partial}{\theta y}+(-\frac{968750}{66706983}y^{2}+\frac{495625}{6353046}y+\frac{725}{6174})x+\frac{2375}{43218}y^{3}-\frac{95}{294}y^{2}-\frac{6}{5}y)\frac{\partial}{\theta x}+y_{\partial y}^{\partial^{2}}=$
” $( \frac{15625}{7411887}x+\frac{50}{147}y" \frac{232}{21})\frac{\theta}{\theta y}$ ” $(- \frac{104980468750}{1153657446916149}y^{3}+\frac{23779296875}{70632088586703}y^{2}-\frac{390625000}{480490398549}y-\frac{2265625}{1089547389})x$
$- \frac{12207031250000}{3561340538630151963}y^{7}+\frac{866699218750}{72680419155717387}y^{6}-\frac{73730468750}{494424620106921}y^{5}+\frac{3173828125}{10090298369529}y^{4}$
” $\frac{100000000}{68641485507}y^{3}-\frac{19859375}{466948881}y^{2}+\frac{1669375}{6353046}y$ ” $\frac{10175}{6174}$
$P$ $P\sigma_{0}=0$ , , $Ann_{D}(\sigma_{0})=\langle P,I_{0}\rangle$ ([6]). ,
$P^{*}y^{3}x,$ $P^{*}y^{4},$ $P^{*}x^{3},$ $P^{*}yx^{2},$ $P$“ $y^{2}x,$ $P^{*}y^{3}P^{*}x^{2},$$P\sim$’ “ $yx,$ $P^{*}y^{2},$ $P^{*}x,$ $P^{*}y,$ $P^{*}1$ $\mathrm{m}\mathrm{o}\mathrm{d} I_{0}$
, 11 ,
$E_{0,K}=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{P^{*}y^{4}, P^{*}x^{3}, P^{*}yx^{2},P^{*}y^{2}x, P^{*}y^{3}, P^{*}x^{2}, P^{*}yx, P^{*}y^{2}, P^{*}x, P^{*}y, P^{*}1\}$
.




12 , , $\frac{25932415540625}{72680419155717387}$ .
2 $P$ $\sigma 0$ . ,
,
$\sigma_{0}-\frac{--1}{0\epsilon\epsilon}\{4^{\frac{2161^{\frac{1}{12xy}-}785}{460948881}+\frac{+12}{210}}\frac{30617578125}{53125121804125746715,1485507\ae y\neg+}\frac{1220703125}{\overline,xyx\frac{31256032}{3176523}\neg y148327380763\pi 1-1}-\mathrm{z}yI\frac{48828125}{10\mathrm{O}90298369529,09ay51\neg}\ae y11\neg$
$- \frac{5}{147}\approx^{\mathrm{v}_{y}^{1}\mathrm{v}}-\frac{9765625}{1441471195647}x=^{1}\overline{y}+\frac{390625}{9805926501}\overline{x}\tau^{1}\mathrm{v}y-\frac{15625}{66706983}\overline{x}y\tau^{1}\mathrm{v}$
$\dagger_{\overline{x}}^{\frac{625}{453789}\tau_{y}^{1}\tau}-\frac{25}{3087}\overline{x}\mathrm{z}^{1}\pi+\frac{1}{21}\propto^{1}\sigma+y\overline{x}y\frac{3125}{9529569}$ $\frac{125}{64827}\overline{x}y3\neg 1$ $\frac{5}{441}\overline{x}\tau^{1}\pi y$ $\frac{1}{63}!]\overline{x}\overline{y}$
.
2 $P$ , \S 2 $\mathcal{L}$- 2
. .
1 (remedy )
$F=\{f_{x}, f_{y}\}$ $\sigma_{F}=[\frac{1}{f_{x}f_{y}}]$ $F’=\{f_{x}^{2}, f_{y}\}$ ,
$\sigma F’=[\frac{1}{f_{x}^{2}f_{y}}]$ . $\sigma_{F}=f_{x}\sigma_{F’}$ ,
${\rm Res}(0,0)(g(x,y)\sigma_{F}dx\wedge dy)={\rm Res}(0,0)(g(x,y)f_{l}(x,y)\sigma F’dx\wedge dy)$
. . $\sigma_{F’}=\sigma_{0}’+\sigma_{1}’$ . , $\sigma_{0}’\in H_{[(0,0)]}^{2}(O_{X})$
. $I_{F’}=$ ($f_{x}^{2},f_{y}\rangle$ ) $I_{F’}=I_{0}’$ $I_{1}’$ . , $I_{0}’=\langle y^{12},5y^{4}x+7y^{6},225x^{4}+$
$25y^{10}+294y^{9}\rangle$ , $(x\succ y)$ $\mathbb{Q}[x,y]/I_{F’}$
$y^{9}x,y^{8}x,y^{7}x,$ $y^{6}x,y^{5}x,y^{4}x,y^{3}x,$ $y^{2}x,yx,x,$ $y^{13},y^{12},y^{11},y^{10},$ $y^{9},y^{8},$ $y^{7},$ $y^{6},y^{\mathfrak{H}},$ $y^{4},y^{3},y^{2},$ $y,$ $1$
. $\sigma_{0}’$ $I_{0}’\sigma_{0}’=0$ . $\sigma_{0}’$ 1 , $\mathcal{L}_{0}’$ 32
, $H_{0}’=\{1, y^{13}\}$ . , $E_{0}’(^{\underline{\simeq}}\mathbb{Q}[x, y]/I_{0}’)$ 24 , $E_{0,L’}=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{P^{*}1|P\in \mathcal{L}_{0}’\}$ 22
. $h(0,0)=0$ $h(x,y)\sigma_{F’}dx\wedge dy$ . , $h(x,y)=g(x, y)f_{x}(x, y)$
, $f_{x}(0,0)=0$ , ${\rm Res}(0,0)(g(x,y)f_{x}(x,y)\sigma_{F’}dx\wedge dy)$ . ,
76
$g(x, y)=x^{2}-y^{3}+3$ \S 3 , $\frac{25932415540625}{72680419155717387}$ ,
2 .
, $F$ $F’=\{f_{x}^{2}, f_{y}\}$ , $F”=\{f_{x}, f_{y}^{2}\}$
$\sigma_{F’’}$ , .
, semiquasihomogeneous singularity
. [6], [7], [17] .
5\Re -
2 $\mathcal{L}-$ , $E_{:,L}$
$E_{:,L}=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{P^{*}1|P\in \mathcal{L}_{:}\}$
.
$P=p_{1}(z) \frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}}+\mu_{1}(z)$
,
$P^{*}1=p0(z)- \frac{\partial p_{1}}{\partial z_{n}}(z)-\cdots-\frac{\partial p_{n}}{\partial z_{n}}(z)$
. , , $E_{i,L}$ .
$\Re-$ , 1 annihilator $E_{:,L}$
. ,
$\Re_{i}=\{P=\frac{\partial}{\partial z_{1}}p_{1}(z)+\cdots+\frac{\partial}{\partial z_{n}}p_{n}(z)+l\lambda \mathrm{l}(z)|P\sigma_{i}=0, p_{k}(z)\in E_{I}., k=0,1, \ldots, n\}$
. .
\Re -
$I_{i}$ $\mathrm{G}\mathrm{r}(I\dot{.})$ $Mb_{I_{i}}$ . $\mathbb{Q}[z_{1}, z_{2}, \ldots, z_{n}]/I.\cdot$
$E_{I}.\cdot=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{e(z)|e(z)\in Mb_{I}\dot{.}\}$ .
. $W_{i}= \{w=\frac{\partial}{\partial z_{1}}a_{1}(z)+\cdots\frac{\partial}{\partial z_{n}}a_{n}(z)|wg\in I.\cdot,\forall g\in Gr(I.\cdot)\}$ .
$I^{(2)}=\langle f_{1}^{2},$ $f_{2}^{2},$
$\ldots,$
$f_{n}^{2}$ ) $I^{(2)}=I_{1}^{(2)}\cap I_{2}^{(2)}\cap\cdots\cap I_{l}^{(2)}$ $I^{(2)}\dot{.}$
$Gr(I^{(2)}.\cdot)$ . ( $I^{(2)}.\cdot$ $\sqrt{I^{(2)}}\dot{.}=\sqrt{I}.\cdot$ ). $w\in W_{i}$ , $w=w_{P}$ , $P\in\Re$: $P$ . , $P= \frac{\partial}{\partial z_{1}}p_{1}(z)+\cdots+\frac{\partial}{\partial z_{n}}p_{n}(z)+$
$z$ ) , $w_{P}= \frac{\partial}{\partial z_{1}}p_{1}(z)+\cdots+\frac{\partial}{\partial z_{n}}p_{n}(z)$ .
$P\in\Re_{:}$ , $P^{*}1=p0(z)$ ,
$E_{:,L}= \mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{p_{0}(z)|P=\frac{\partial}{\partial z_{1}}p_{1}(z)+\cdots+\frac{\partial}{\partial z_{n}}p_{n}(z)+p_{0}(z)\in\%.\}$
. , $\Re-$ , $E_{L}.\cdot$, 1 annihilator
.





, $I\ovalbox{\tt\small REJECT} I,$ $\cap b\cap h$ . ,
$I_{1}=\langle 5x+7y^{2},147x^{2}-294x+25y+147\rangle,$ $\sqrt{I_{1}}=\langle 5x+7y^{2},147x^{2}-294x+25y+147\rangle$ ,
$I_{2}=\langle x^{2}-2x+1, y^{4}\rangle,$ $\sqrt{I_{2}}=$ ($y$ , x–l),
$I_{3}=\langle 5x^{3}+7y^{2}x^{2}, yx^{3}, x^{4},6x^{3}-3x^{2}-y^{5},21yx^{2}-5y^{4}x\rangle,$ $\sqrt{I_{3}}=\langle y, x\rangle$
.
$Z_{1}=V(I_{1})$ , $Z_{2}=V(I_{2})$ 8 , $Z_{3}=V(I_{3})$ 12 .
$\Re-$ , $V(I_{2})$ $\sigma_{2}$ annihilator , $\Re_{2}\sigma$.
10 .. $\frac{\theta}{\theta y}(-\frac{15}{28}y^{2}x+\frac{5}{28}y^{2})+\frac{\partial}{\theta x}(\frac{5}{14}yx-\frac{5}{14}y)+y^{3}x+\frac{5}{14}y$ ,. $\frac{\theta}{\theta y}(-y^{3}x)+y^{2}x$,. $\frac{\theta}{\theta y}(-\frac{1}{8}y^{2}x+\frac{1}{8}y^{2})+\frac{\theta}{\theta x}(-\frac{1}{4}yx+\frac{1}{4}y)+yx-\frac{3}{4}y$ ,. $\tau_{y}^{(-\frac{1}{3}yx+\frac{14}{15}y^{3})+x}\theta$,. $\frac{\theta}{\theta y}(-\frac{15}{56}y^{2}x-\frac{5}{56}y^{2})+\frac{\theta}{\theta x}(\frac{5}{28}yx-\cdot\frac{5}{28}y)+y^{3}+\frac{15}{28}y$,. $T^{\theta}\overline{y}(-y^{3})+y^{2}$ ,. $\frac{\theta}{\theta y}(-\frac{14}{15}y^{3}x+\frac{28}{15}y^{3}-\frac{1}{3}y)+1$ ,. $\tau^{\theta}\overline{u}(\frac{15}{14}y^{2}x-\frac{5}{7}y^{2})+\partial^{\theta}\overline{x}((-y^{3}-\frac{5}{7}y)x+y^{3}+\frac{5}{7}y)$,. $\partial^{\theta}\overline{y}-2y^{3}$ )$+T^{\th ta}(3 {3}x\overline{x}(-y^{2}x+y^{2})$ ,. $\tau_{y}^{((-\frac{49}{15}y^{3}+y)x+\frac{7}{3}y^{3}-\frac{2}{3}y)+(-x+1)}\theta\partial^{\theta}\overline{x}$ .
$E_{2,L}$ 0 .
$L \text{ },L=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{1,y^{2}, y^{3}+\frac{15}{28}y, x, yx-\frac{3}{4}y, y^{2}x,y^{3}x+\frac{5}{14}y\}$
. $\dim E_{2,L}=7$ , $E_{2,L}=$ , $K$ .
$\Re-$ $\Re_{3}$ , 14 ..
$\frac{\theta}{\theta y,-}\frac{12006035125}{\frac{((2}{19}951546390848,03092781696531022 535}y^{3}-y^{2}-y+\frac{77583641625}{761\frac{237112678494539376)}{1903092781696}}xy^{7}+\frac{5\frac{130408046055}{3\epsilon 0618556339200\epsilon 503670077}}{7136597931360}y^{6}+\frac{\frac{132355125}{95154639084877583641625}}{3806185563392}y^{5}-y^{4}+\frac{65035202715}{7612371126784}y^{2}$
)






. $\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}^{((\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} 319\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} y^{3}-}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} y^{2}-\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}+\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ ) $x$








$\frac{\partial}{\partial y,-}3++\frac{\frac{-956528}{\frac{((112\partial}{\partial x}((3788659}7712000y\frac{3}{96}174867659285y515463908483170180542410051293}{9515463908480}y^{2}+\frac{\frac{2}{7}1931360y-9\frac{182187}{8233811365974}75773195424000y1821872297207403229720740338536}{237886597712000}y\frac{\frac{11333032-}{)x1903092}99037y6960-\frac{452882}{-475773178152}93463y954240-489257277874895}{23788659771200}y\frac{1398049619202y^{4}-)x}{594716494280}7-2\frac{\frac{286896987585873}{1903092781696006469756209}}{1903092781696,4)+y^{5}+}\frac{2381092144888527}{951546390848000,0^{8}\mathrm{o}^{1}y},y^{2}$ )
.






$x \frac{((-\frac 725033617091}{28546391 254424 7409y}40 37506}{ 42731958627200}7--+\frac \frac{8 51525669641}{8528573 35438061855633920y}}{1903092781696}-\frac{1}{6}y^{3}-\frac{146673671474967}{190309278169600}y^{2}$
)
$+ \frac{\partial}{\partial x}((-\frac{2629606030229}{5709278345088}y^{2}+\frac{14354183793747}{47577319542400}y)x-\frac{4963378832923}{14273195862720}y^{4})+y^{2}+\frac{6615974384061}{2378865977120}y$ ,. $\frac{\partial}{\partial y}((-\frac{5}{28}y^{2}-\frac{25}{392})x-\frac{5}{42}y^{7}-\frac{7}{5}y^{6}-\frac{25}{588}y^{5}-\frac{1}{2}y^{4}-\frac{5}{56}y^{2})+\frac{\partial}{\partial x}((y^{3}+\frac{5}{14}y)x-\frac{25}{294}y^{4})$,
. $\frac{\partial}{\partial y}((3y^{3}-\frac{441}{100}y^{2}+\frac{63}{40})x+\frac{441}{50}y^{7}+\frac{21}{4}y^{5}+\frac{441}{200}y^{2})+\frac{\partial}{\partial x}(-\frac{441}{50}yx+y^{7}+\frac{21}{10}y^{4})$ ,
. $\frac{\partial}{\partial y}((\frac{3}{4}y^{2}-\frac{15}{56})x+\frac{1}{2}y^{7}-\frac{5}{28}y^{5}-\frac{3}{8}y^{2})+\frac{\partial}{\partial x}(\frac{3}{2}yx+y^{6}-\frac{5}{14}y^{4})$ ,. $\frac{\partial}{\partial y}((\frac{28}{5}y^{3}-\frac{3087}{250}y^{2}+y+\frac{441}{100})x+\frac{3087}{125}y^{7}+\frac{2}{3}y^{6}+\frac{147}{10}y^{5}+\frac{7}{5}y^{3}+\frac{3087}{500}y^{2})+\frac{\partial}{\partial x}((-\frac{21}{5}y^{2}-\frac{3087}{125}y)x+y^{5}+\frac{147}{25}y^{4})$ .




$\dim E_{3,L}=10$ $\dim E_{3,K}=11$ , $E_{3,L}\neq E_{3,K}$ .
$E_{12}$ , $F=\{f1(x,y), f_{2}(x, y)\}$ $F’=\{f_{1}^{2}(x, y), f_{2}(x, y)\}$
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